Introduction
The Integrated Management of Childhood Illness (IMCI) strategy was launched in 1996 by the World Health Organization (WHO) and UNICEF to reduce under-five mortality (Tulloch 1999; WHO, undated) , particularly from pneumonia, diarrhoea, measles, malaria and malnutrition. IMCI has three main components:
(a) Improving health worker performance through training of first-level facility workers and a follow-up visit within 1 month after training to reinforce the application of new skills in the health worker's environment; (b) Improving health system support to IMCI through efforts to ensure drug and vaccine availability, strengthen supervisory activities, increase access to and quality of care in referral facilities and build administrative support for IMCI at national and district levels; and (c) Improving family and community practices related to child health and development. Specific areas singled out for improvement in the IMCI guidelines include immunization, exclusive breastfeeding, complementary feeding, micronutrient intake, personal and domestic hygiene, use of insecticide-treated bednets for malaria prevention, continued feeding and increased fluids during illness, correct home management of infectious diseases, appropriate careseeking, and compliance with health workers' advice on referral and follow-up, promotion of mental and social development, and use of antenatal care services (WHO/UNICEF 1998).
phases is used to disseminate IMCI widely in the country (WHO 1999) . 1 The Multi-Country Evaluation (MCE) began in 1998 as a collaborative effort designed to evaluate whether the IMCI strategy has a significant impact on child health and mortality and is cost-effective (Bryce et al. 2004) . MCE studies are under way in Bangladesh, Brazil, Tanzania and Uganda as well as in Peru. Each study uses a different design based on the stage of IMCI implementation in the study site as well as available data sources and design opportunities, but measures a standard set of indicators with broadly comparable methods. Peru is the only study within the MCE based on an entirely retrospective design, making extensive use of routine data sources at district level. The external Technical Advisory Group for the MCE supported the inclusion of Peru in an effort to demonstrate that low-cost effectiveness evaluations were feasible and could produce data useful for policy and programme decision-makers. 2 Another reason for including Peru in the MCE was that it was one of the first countries in the Americas to introduce IMCI, in 1996, and had officially launched the expansion phase of IMCI implementation in 1998. Currently IMCI has been implemented in most of the national territory. The selection of countries for the MCE was based on a consultative process that involved having WHO regional offices identify those countries with the highest probability of achieving strong implementation of IMCI within the 5-year time frame of the evaluation (Bryce et al. 2004) . A site visit carried out with WHO Regional Staff confirmed that Peru was the country in the American Region most likely to achieve this goal.
In this paper we describe levels and trends in IMCI implementation in the 34 health districts in Peru. We then analyze the findings to identify constraints encountered in Peru to scaling up IMCI, drawing on the conceptual framework developed by Hanson et al. (2003) . In our conclusions we highlight methodological lessons learned and focus on the implications of Peru's experience in scaling up IMCI for other countries seeking to achieve high and equitable coverage with essential child survival interventions.
Child health and the introduction of IMCI in Peru Peru is undergoing a period of rapid political change, and this is reflected in the health sector. There have been nine ministers of health since IMCI was implemented in 1996. As shown in Table 1 , the Ministry of Health (MoH) reported in 2001 that 75% of the Peruvian population had access to health care, and identified four major providers: (1) the MoH, which provided care to about 40% of the population, mainly the urban poor and those from rural areas with access to a health facility; (2) the Social Security system, covering 20% of the population, mainly those with a regular job and their families, who make monthly public insurance contributions to the system; (3) the military and police health care services system, accounting for 3% of the population; and (4) private care, available to the 12% who could afford it (Solari de la Puente 2002).
Peru is divided into 34 health districts, called Direcciones de Salud or DISAs. Government-supported health care is delivered through three types of facilities: referral hospitals, peripheral health centres and peripheral health posts. All hospitals in Peru are located in urban areas, and most health centres and health posts are located in poor socio-economic areas in both urban and rural settings.
International and bilateral institutions collaborated with the Peruvian MoH to introduce IMCI in 1996. The generic case management guidelines were adapted to reflect the epidemiological and cultural context in Peru; the training materials were adapted, translated and back-translated, and printed; and initial courses conducted for central-level MoH staff, partners and training course facilitators.
Two decisions made by the IMCI planning group during the introductory phase of IMCI had important implications for the country's later experience in scaling up effective IMCI training activities. First, the MoH defined the initial target groups for IMCI case management training as doctors and nurses providing care to children under five. This decision was influenced heavily by the results of a 1995 survey of public health facilities in nine of Peru's 25 political regions to assess the quality of care being delivered to children with acute respiratory infections (ARI). The survey findings indicated that 75% of children under five presenting for care were seen by doctors, and the remaining 25% by nurses and nurse auxiliaries.
The second important decision made during the introductory phase of IMCI implementation in Peru was to shorten the course from the original duration of 11 days to 7 days, with associated reductions in the amount of supervised clinical practice able to be conducted within the course programme. Two of the most important reasons for this change were that health workers would be required to absent their posts for shorter periods, and that fewer financial and human resources would be needed for training. A further rationale was that the doctors and nurses selected as the initial trainees had at least 4 years of higher education, and many had participated in earlier training courses related to ARI or diarrhoea case management that included some overlap with the skills taught in the IMCI case management training course.
Peru moved quickly through the early introduction phase of IMCI implementation, identifying six pilot districts and working with district (DISA) staff to train high proportions of doctors and nurses. The MoH declared its commitment to implement IMCI in all 34 health districts in 1997, even before the results of a 1999 health facility survey showing that the quality of care received by children visiting the peripheral health centres was better in many ways than that received by children in two districts where IMCI had not yet been introduced (Ministry of Health 2000) . This survey showed that in about 50% of health facilities sampled in the IMCI pilot districts, at least 60% of health workers were IMCI-trained at the time of the survey. The main results from the survey are shown in Table 2 .
Study methods
The study was carried out in all 34 DISAs (districts) in Peru. The Peru investigators used the standard MCE indicators and developed a new set of indicators on district-level implementation which were then reviewed and adopted by the MCE as a whole. Data collection included both review and abstraction of MoH records and the collection of new data through the use of a standard questionnaire.
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The questionnaire addressed six topics: (1) district planning and budgeting; (2) IMCI training and supervision: (3) health facility support for IMCI; (4) IMCI activities related to improving family and community practices; (5) child health activities and programmes running at district level (including NGO projects) other than those related to IMCI; and (6) background information on district health services. Information collected through the site visits was entered into a database and a preliminary descriptive analysis was performed using SPSS version 10.0. Frequency distributions and other summary statistics were used to check the information. Missing, incomplete or inconsistent data were identified for further review.
Quality control activities included additional contacts at district level to check missing or questionable data. Whenever possible, district-level data were cross-checked against written records of the central Ministry of Health (MoH), the Regional Office of WHO (PAHO Lima, Peru), and UNICEF. In addition, officers of non-governmental organizations (NGOs) were contacted and relevant web pages checked to obtain information on child health activities other than IMCI. One of the authors (M Dávila) has longstanding experience in IMCI implementation at national level in Peru. He checked all district-level information to identify possible data problems or inconsistencies, which were then resolved through further cross-checking at district and national levels.
Results

IMCI implementation at district level
The first section of the questionnaire investigated whether IMCI had been incorporated into district planning, management and budgeting activities. As of August 2002, IMCI had not been recognized as a separate programme in any of the 34 districts, and IMCI coordinators had not been appointed at district level. The MoH assigned responsibility for IMCI activities in health facilities to staff of the ARI programme, and responsibility for training of community health workers (CHWs) to staff of the CDD programme. Because IMCI was not defined as a separate programme, it was not included in the format of the district's operational plans and had no specific budget line.
Although operational plans for the districts were updated annually, IMCI activities were not specifically included in these plans. Monitoring data on IMCI implementation were not collected at district level, and were therefore not available to inform planning.
During the DISA visits, we tried to obtain information on how much was being spent with IMCI and other child health programmes. Very few district managers were able to provide reliable information on budget allocations, so it was not possible to obtain exact figures. Nevertheless, it became clear that a very small share of the overall DISA budget was directed to specific child health budget lines.
Health worker training
We attempted to collect data on several variables related to IMCI training coverage. Annual information on the number of health workers trained in IMCI case management was available for the numerator, but denominator data on the total number of health workers in a district were available only for 1996 and 1999, when health services censuses were carried out. To estimate training coverage over time, additional data were needed on the number of trained workers who left the district, and how many trained workers moved into the district. Data on relocations from within to outside the district were available, but data on the IMCI training status of workers moving into a district from outside were not. Therefore, the training coverage calculations below involve a number of assumptions. Figure 1 shows the annual number of health workers trained in IMCI case management each year from 1996 to 2001, as reported by national and district health staff in Peru. The rate of training peaked in 1999, and fell thereafter. Analysis by the cadre of staff indicates that the MoH decision to target doctors and nurses first was implemented; 48% of those trained in IMCI case management in this period were doctors, and 41% were nurses. The main partners involved in training of clinical workers in Peru are the MoH, Social Security, PAHO, UNICEF, NGOs and universities.
In the absence of national or district-level data, the PAHO database was used to estimate cumulative training coverage by district for the period 1996-2001 (Table 3) . These figures do not take staff turnover into account, and are estimated to have an under-registration rate for trained health workers of about 30% (M Dávila, unpublished estimates). The denominator was the number of health workers involved in child health according to the 1999 health services census. An analysis of the 1996 and 1999 census results showed only small variability from one year to the other, suggesting that it is When only doctors and nurses are considered in the numerator and denominator, the three highest training coverages range from 51% to 77% in the same districts mentioned above: Andahuaylas, Lambayeque and Pasco (Table 3 ). The overall training coverage for doctors and nurses was 10%. Again, it must be emphasized here that the numerator used has about 30% under-registration, and that a certain proportion of doctors and nurses in the denominator are never involved in management of children. Both factors would contribute to higher training coverage levels.
One of the key IMCI coverage indicators is the proportion of health facilities in which 60% or more of health workers involved in childcare have been trained in IMCI. District officers do not keep written records that can be used to calculate this indicator. Based on verbal reports, four districts reported that 10% or more of health facilities had 60% training coverage; 20 of the 34 districts reported that not a single health facility had ever had 60% or more health workers trained in IMCI. Using the 34 districts as the units of analysis, there was no correlation between this estimate and the training coverage of doctors and nurses shown in the last column of Table 3 (r ¼ 0.06).
Staff turnover is reportedly a common problem. The district interviews revealed that 44% of all IMCI trained clinical workers were reported to have left their posts since being trained. As mentioned above, information on arrival of trained workers from other districts is not available.
Supervision activities
Our study also investigated supervisory activities. IMCI guidelines recommend that an IMCI-trained supervisor should visit trained workers at least once every 6 months, and that this visit should include observation of case-management. IMCI training guidelines recommend that a follow-up visit should be made to all trained health workers within 4 to 6 weeks of completion of the training. Thirty DISAs reported a total of 879 such visits, indicating that 43.5% of all trained workers received a visit.
Health facility support for IMCI
The district questionnaire included several detailed variables on the availability of essential drugs, vaccines and equipment (syringes, oral rehydration therapy packets, mother's cards, weighing scales, stopwatch, etc.) required for IMCI delivery. At national level, regular records are kept on distribution of such supplies, but they do not specify whether these materials are for children or adults. Moreover, there are several other sources for these supplies, in addition to the MoH, including the Social Security, NGOs, the police and military, and the private sector, which maintain their own records. Thus, it was not possible to obtain detailed information either at district or at central level.
As a second-best alternative, district officers were asked to give a score from zero (no availability) to 10 (full availability) for each type of supply -drugs, vaccines and equipmentrequired for IMCI, on an annual basis. Figure 2 shows the mean scores for the 34 DISAs. Availability of drugs and vaccines was reportedly higher than of equipment. There were no clear time trends except for a somewhat lower availability of vaccines since 1998, and a possible decline in drugs and equipment between 2000 and 2001. Despite their subjectivity, these data appear to be appropriate for investigating trends over time, but geographical biases may occur because they are based on different key informants in each DISA.
Community IMCI activities
Community IMCI activities are performed through strong partnerships between the MoH, supported by PAHO, and NGOs or international organizations. Currently, these include Caritas (active in all 34 districts), Care (16 districts), Prisma (13), UNICEF (7), Plan Internacional (5) and several others (PAHO 2002b).
Community-level IMCI activities gave emphasis to training CHWs in basic IMCI messages, using a module developed by PAHO. CHW training lasts 5 days, including two practical sessions in a health facility and another two in the community. Figure 1 shows that a large number of CHWs have been trained in recent years.
Local communities nominate CHWs. Some of them may be government employees with previous experience, but most are 
Discussion
As far as we know, this is the first systematic study of IMCI implementation at the national and sub-national levels. Lessons learned in Peru will be relevant for countries scaling up IMCI and other similar health programmes. Peru has several characteristics that make the IMCI strategy relevant. IMCI-preventable diseases such as pneumonia and diarrhoea cause many childhood deaths, and nutritional problems, including stunting and micronutrient deficiencies, are highly prevalent. Although there are problems with health services accessibility in some areas, the country has a wide network of health facilities and, in most departments, health services utilization by children is high.
Methodological issues
There were important and somewhat unexpected limitations in the data available on IMCI implementation in Peru. For several indicators, including those recommended at global level for monitoring IMCI, there were no official district-level written records. District health officers were in general unable to report or provide written records documenting the number of health workers in their district, the denominator needed for most indicators of training coverage. The child health coordinators had to check their own personal annotations or rely on memory to provide answers to questions about who had received training, and which health workers had been transferred either in or out of the district. Data quality was further jeopardized by the fact that some managers had been on the job for only a short time (as staff rotation also affects managerial staff) and had difficulty in providing information on past achievements. Indeed, it was found that information on many district-level variables was more readily available -and apparently more reliable -at national level where more complete records are routinely kept.
The scarcity of data on child health programme implementation at district level in Peru cannot be attributed entirely to the national or district programmes. Considerably more data, of better quality, was available for other child health programmes such as EPI. A contributing factor may be that the generic guidelines for implementing IMCI contain relatively few concrete recommendations for how implementation, including training coverage or quality, should be monitored, or how the resulting information can be used to improve programme performance.
An important lesson learned through this study is that even in settings reputed to have strong health management information systems, a coherent evaluation plan must be developed and field-tested in advance of programme implementation to ensure that adequate monitoring information will be available. Plans for implementation should include not only a list of indicators to be tracked over time, but detailed descriptions of data sources and plans for tabulation and the analysis, interpretation and use of the information.
Constraints to scaling up
As a part of the background work for the Commission on Macroeconomics and Health (CMH), Anne Mills, Kara Hanson and their colleagues developed a conceptual framework defining various types of constraints to scaling up health programmes . This framework provides a useful tool for the analysis of the Peruvian experience with IMCI. Based on a review of 101 papers on the subject, the authors argue that lack of funds is not the only limitation for scaling up, but that there are other relevant constraints at different levels: the community and household level; health services delivery; public policies in health and other sectors; and the overall environment, including governance and the overall policy framework, as well as the physical environment.
Our results show clearly that although IMCI was introduced in all 34 DISAs in Peru, it was not 'scaled up' to levels of meaningful population coverage and, therefore, cannot be expected to lead to changes in key impact indicators related to child health and mortality. Table 4 summarizes the major constraints to scaling up IMCI found in Peru, using the framework described above. Although this study focused on the district-level, the findings offer some insight on constraints at other levels as well.
At the community and household levels, a key indicator used in the CMH analyses was female literacy. The overall rate in Peru is 16%, but it ranges from 6% to 44% among the departments (Ministry of Health/PAHO/WHO 2003). Therefore, in some districts low levels of education are likely to represent a major constraint to the impact of child survival interventions, and the current low coverage of community IMCI is of concern. The geographical areas for community IMCI were selected on the basis of the availability of funding partners, and not necessarily by the need to reach the poorest areas. Unless high training coverage levels are reached for both clinical and community IMCI in the most deprived areas, the synergy between the two components will not be achieved.
In the CMH analyses, Peru was classified among other lower-middle income countries as having relatively weak health systems, based on vaccination coverage, ratio of health personnel to population, and physical accessibility to health services. The 2000 DHS estimated that 72% of urban and 60% of rural children aged 18 -29 months had received all recommended vaccines, according either to a vaccination card or to maternal report (Instituto Nacional de Estadística e Informatica 2001). Also, the ratio of health workers to population is relatively low compared with countries of similar wealth , and up to a quarter of the population has limited access to any health services (Table 1) .
At the health services delivery level, the findings highlight two major constraints -supervision and staff turnover -where further action is particularly needed in order to implement IMCI adequately. These findings were not unique to Peru and were also reported for other countries included in the IMCI evaluation (Bryce et al. 2003) . Supervision activities were clearly insufficient; the average reported 0.19 visits per facility per year is well below the two annual visits recommended by IMCI guidelines (WHO-AFRO/CDC 2001). There appear to be two main reasons for this: few IMCI facilitators were available at DISA level for supervision, and supervision activities were not routinely planned and budgeted for. Table 4 lists additional constraints at this level.
At the health sector policy and strategic management level, there were several constraints, reflecting shortcomings in IMCI implementation at the national and district level, which are listed in Table 4 .
Public policies cutting across sectors also constrained the scaling up of IMCI in Peru. Staff turnover is a general issue that cuts across civil service sectors. Over 40% of IMCItrained workers were relocated within a couple of years. For IMCI to have a sustainable impact on child health, it needs to be continuously delivered to the same target population. IMCI pre-service training incorporated in the curricula of medical and nursing schools, coupled with continued in-service supervision, may provide an effective long-term solution for staff turnover. Currently, many medical and nursing schools have already included IMCI in their curricula.
Relative to the governance dimension of the CMH framework, Peru was classified among other lower-middle income countries as having relatively strong governance in the period 1991 -98. This assessment was based on: the process for selecting, monitoring and replacing governments; the capacity to formulate and implement sound policies; and the respect of citizens and state for institutions. It would appear that this situation has worsened in recent years with the political turmoil affecting the country. As mentioned, there have been nine ministers of health since IMCI was implemented in 1996, thus seriously affecting the ability to formulate and sustain policies, as was made evident by the drop in IMCI training. Respect for institutions is also likely to have changed due to the disclosure of governmental corruption schemes.
In the present evaluation, poor governance and lack of a strong political commitment were made evident by the fact that IMCI was launched as a child health strategy without a clear administrative structure at the national and district level. Consequently, budgeting, training, supervising, health facility support and other key aspects of IMCI were not systematically planned and implemented. Meanwhile, vertical child health programmes maintained specific targets for these activities. This situation created overlapping child health programmes and competition for resources. In many cases, training, supervision, and drugs and equipment supply were performed by more than one programme, resulting in a lower budget for IMCI. In short, several aspects of health sector policy and strategic management represented important constraints to successful IMCI implementation.
Finally, the physical environment can present additional constraints Cultural barriers against the use of Western medicine are also present in some of the poorest and least accessible areas (Miranda et al. 2002) .
Implications for child health programmes in Peru and elsewhere
The present study is the first published national level evaluation of IMCI implementation. Our results, however, are largely in agreement with findings on other initiatives . For example, a recent evaluation of the Global Alliance for Vaccines and Immunization (GAVI) identified important problems in supervision, information systems and sustainability (Brugha et al. 2002) . 
